Dose-response effects of free fatty acids on amino acid metabolism and ureagenesis.
Free fatty acids (FFAs) are important fuels and have vital protein-sparing effects, particularly during conditions of metabolic stress and fasting. However, it is uncertain whether these beneficial effects are evident throughout the physiological range or only occur at very high FFA concentrations. It is also unclear whether secondary alterations in hormone levels and ketogenesis play a role. We therefore aimed at describing dose-response relationships between amino acid metabolism and circulating FFA concentrations at clamped hormone levels. Eight healthy men were studied on four occasions (6 h basal, 2 h glucose clamp). Endogenous lipolysis was blocked with acipimox and Intralipid was infused at varying rates (0, 3, 6 or 12 microL kg(-1) min(-1)) to obtain four different levels of circulating FFAs. Endogenous growth hormone, insulin and glucagon secretion was blocked by somatostatin (300 microg h(-1)) and replaced exogenously. 15N-phenylalanine, 2H4-tyrosine and 13C-urea were infused continuously to assess protein turnover and ureagenesis. We obtained four distinct levels of FFA concentrations ranging from 0.03 to 2.1 mmol L(-1) and 3-hydroxybutyrate concentrations from 10 to 360 micromol L(-1). Whole-body phenylalanine turnover and phenylalanine-to-tyrosine degradation decreased with increasing FFA levels as did insulin-stimulated forearm fluxes of phenylalanine. Phenylalanine, tyrosine and urea concentrations also decreased progressively, whereas urea turnover was unperturbed. Circulating FFAs decrease amino acid concentrations and inhibit whole-body phenylalanine fluxes and phenylalanine-to-tyrosine conversion. Our data cover FFA concentrations from 0 to 2 mmol L(-1) and indicate that FFAs exert their protein conserving effects in the upper physiological range (>1.5 mmol L(-1)).